High-throughput screening-compatible single-step protocol to differentiate embryonic stem cells in neurons.
Biotechnologies such as high-throughput screening (HTS) enable evaluation of large compound libraries for their biological activity and toxic properties. In the field of drug development, embryonic stem (ES) cells have been instrumental in HTS for testing the effect of new compounds. We report an innovative method in one step to differentiate ES cells in neurons and glial cells. The four different neuronal subtypes, gamma-aminobutyric acid (GABA)-ergic, dopaminergic, serotonergic, and motor neurons, are formed in culture. This protocol is adaptable to small wells and is highly reproducible, as indicated by the Z-factor value. Moreover, by using either leukemia inhibitory factor (LIF) or recombinant Cripto protein in our culture conditions, we provide evidence that this protocol is suitable for testing the effect of different molecules on neuronal differentiation of ES cells. Finally, thanks to the simplicity in carrying out the experiment, this method provides the possibility of following the morphological evolution of the in vitro differentiating neuronal cells by timelapse videomicroscopy. Our experimental system provides a powerful tool for testing the effect of different substances on survival and/or differentiation of neuronal and glial cells in an HTS-based approach. Furthermore, using genetically modified ES cells, it would be possible to screen for drugs that have a therapeutic effect on specific neuronal pathologies or to follow, by time-lapse videomicroscopy, their ability to in vitro differentiate.